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… to snow accumulation 
TLS: terrestrial laser scan 
• Parallel precipitation radar and TLS 
measurements 
 




• The snowfall event at Easter 2015 
 
 
“Processes in lowest 1000 meters 
above ground are important” 
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Parallel precipitation radar and TLS measurements 
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Parallel precipitation radar and TLS measurements 
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Topography 













Processes: snowfall and accumulation 
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Processes: snowfall and accumulation 
Processes: snowfall and accumulation 
Updraft 
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Mott et. al., 2014 
Processes: snowfall and accumulation 
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Methods: TLS before snowfall 
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Topography 




• VZ-6000 by Riegl 
• Frequency: 150 kHz 
• line/frame res: 0.007° 
Methods 
Area scanned: 
• Sattelhorn: ~0.6 km2 
• Börterhorn: ~1.9 km2 
Radar 
10 gerberf@slf.ch, WSL-SLF/EPFL 
Measurements: 
• resolution: 75 m 
• time: ~5 min 
• radius: ~30 km 
 
Polarimetric X-band radar 
Methods 
Snowfall rate (SM) from radar reflectivity (Zh): 
 
Zh = 10 log(Z) 
Z = 5.07 SM
1.65   SM in mmh
-1 




























Snow formation processes 
Wind 
TLS after snowfall 
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Topography 
Methods 
Terrestrial laser scanning (TLS) 
Delta snow height (ΔSH): 
 
ΔSH = TLSafter – TLSbefore 
Snowfall event Easter 2015: Wind 
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Snowfall event Easter 2015 
Snow accumulation - resolution 
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Snow accumulation - resolution 
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Snow accumulation vs. snowfall 
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Snow accumulation vs. snowfall 
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Snowfall event Easter 2015 
• higher variability in TLS 
 










Snow accumulation vs. snowfall 
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Snowfall event Easter 2015 
• higher variability in TLS 
 





Processes in lowest 
1000 m above ground:  
• settling 
• wind 
 Less accumulation 
on windward side 
Δ
 
Dominant structures: TLS 2m resolution 
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Snowfall event Easter 2015 
TLS 2 m 28.-31.3.15 31.3.-7.4.15 
Börterhorn 21 m 6 m 
Sattelhorn 118 m 21 m 
TLS 2m 
Börterhorn: 28.3.-31.3.2015 
Dominant structures: TLS 2m resolution 
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Snowfall event Easter 2015 
Schirmer and Lehning, 2011: 
 lee slope: ~8m 
cross-loaded slope: 18-37m 
windward slope: 12-28 m 
TLS 2 m 28.-31.3.15 31.3.-7.4.15 
Börterhorn 21 m 6 m 
Sattelhorn 118 m 21 m 
Preliminary conclusions: 
21 m and 6 m: 
 in range of previous 
 studies 
 
118 m:  maybe effect of 
 avalanches? 
 
Stronger winds  smaller scales 
TLS 2m 
Börterhorn: 28.3.-31.3.2015 
Dominant structures: TLS vs. Radar 
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Snowfall event Easter 2015 
• Dominant structures on 75m resolution:  100-400 m 
  TLS:  Scale mainly influenced by slope exposition 
• Different shape for TLS and radar:  
   TLS: more persistent on small scale 
   Radar: more persistent on large scale 
TLS 75m Radar 
Börterhorn: 28.3.-31.3.2015 







… to snow accumulation 
“Snowfall pattern alone can not 
explain snow accumulation” 
  
“Wind and settling important” 
   
“2m scale: wind 
  75m scale: slope exposition” 







… to snow accumulation 
Thank you for your attention! 
“Snowfall pattern alone can not 
explain snow accumulation” 
  
“Wind and settling important” 
   
“2m scale: wind 
  75m scale: slope exposition” 
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